Mouse L cells lacking thymidine kinase (Ltk-) that had been transformed to the thymidine kinase-positive (tk+) phenotype by herpes simplex virus type 1 (HSV-1) were cultured in medium containing tritiated thymidine. Six L cells lacking thymidine kinase (Ltk-) can be transformed to the thymidine kinase-positive (tk+) phenotype by ultraviolet-irradiated herpes simplex virus (HSV) (13). The tk acquired by the transformed cells is the product of a viral gene (6, 14, 16) . In addition, other viral genes are known to be present in transformed L cells by their expression as antigens (3, 3a) and by the demonstration that these cells contain a substantial fragment (10 to 23%) of the HSV genome in multiple copies (5, 11). Similarly, HSV antigens (7) and deoxyribonucleic acid (DNA) (9) have been shown to be present in hamster cells morphologically transformed by ultraviolet-irradiated HSV type 2 (HSV-2).
Mouse L cells lacking thymidine kinase (Ltk-) that had been transformed to the thymidine kinase-positive (tk+) phenotype by herpes simplex virus type 1 (HSV-1) were cultured in medium containing tritiated thymidine. Six clonal lines of cells surviving this treatment were found to have the following properties: (i) the cells were tk-and had spontaneous back-reversion frequencies to the tk+ phenotype of or less, (ii) the cells contained HSV antigens, although in lesser amounts than in the parental transformed cells, and (iii) the cells were retransformable to the tk+ phenotype by HSV-1 at frequencies of about 1 to 13% of the frequency of the primary transformation of Ltk-cells. HSV-1 plaqued as efficiently on monolayers of these cells and replicated in them to the same extent as it did in Ltk-cells. These results indicate that HSV-1-transformed L cells surviving selection with tritiated thymidine are unlike the parental Ltk-cells in that they are damaged in such a way that the cells are resistant to retransformation by homologous virus, although they remain fully permissive for virus replication.
L cells lacking thymidine kinase (Ltk-) can be transformed to the thymidine kinase-positive (tk+) phenotype by ultraviolet-irradiated herpes simplex virus (HSV) (13) . The tk acquired by the transformed cells is the product of a viral gene (6, 14, 16) . In addition, other viral genes are known to be present in transformed L cells by their expression as antigens (3, 3a) and by the demonstration that these cells contain a substantial fragment (10 to 23%) of the HSV genome in multiple copies (5, 11) . Similarly, HSV antigens (7) and deoxyribonucleic acid (DNA) (9) have been shown to be present in hamster cells morphologically transformed by ultraviolet-irradiated HSV type 2 (HSV-2).
We (2) . Briefly, 2 x 106 cells were seeded in 60-mm tissue culture dishes. Twenty-four hours later, cells were pulse labeled for 2 h with 0.5 ,Ci of [3H]TdR (20 Ci/mmol) per ml of EM5C. At the end of the labeling time, monolayers were washed with 5 ml of phosphate-buffered saline and then with 2 ml of 5% trichloroacetic acid for 18 h at 4°C. The trichloroacetic acid was aspirated, and monolayers were washed three times with 95% ethanol. Dishes were dried, cut into pieces, and counted in toluene-based scintillation medium.
Thymidine kinase assay. Cells were harvested by scraping them into the growth medium. The cell pellets were washed once with phosphate-buffered saline and resuspended in sonic treatment buffer (0.2 ml/106 cells) containing 20% glycerol, 1 mM dithioerythritol (Sigma Chemical Co., St. Louis, Mo.), and 5 mM maleate-tris(hydroxymethyl)aminomethane, pH 6.5. The cell suspension was frozen and thawed once and then sonically treated at full power for 5 s in a Branson Sonifier (model 875; Danbury, Conn.) at 4°C. The sonic extract was centrifuged in a refrigerated Sorvall centrifuge at 30,000
x g for 30 min, and the supernatant was used for the assay. The details of the tk assay have been described by Lin and Munyon (12) .
Indirect immunofluorescent staining. The details of the indirect immunofluorescent staining procedure and of antiserum preparations have been described elsewhere by Chadha and Munyon (3).
Transformation assay. The transformation assay was carried out according to the procedure of Munyon et al. (13) . Virus stock was diluted in EM5C to achieve the desired multiplicity of infection and irradiated for 2 min at 1,120 ,uW/cm2 on a rotary shaker. Monolayers were infected with 0.2 ml of virus suspension containing a multiplicity of 1 plaque-forming unit/cell, calculated before ultraviolet irradiation, and incubated for 1 h at 37°C. At (3) .
Retransformation of revertant cell lines by homologous HSV-1. Since the revertant cell lines were tk-, they were suitable substrates for transformation to the tk+ phenotype by ultraviolet-irradiated HSV-1 (13) . Although it is known that HSV-1-transformed Ltk-cells contain a fragment of 10 to 23% of the HSV-1 genome (5, 11), the nature of the association of this fragment with the host cell genome is still obscure. It is tempting to speculate that these fragments are integrated into sites in the mouse cell genome, perhaps a small number of specific sites as has been shown to be the case for simian virus 40 transformation of mouse cells (15) . The observations in this paper suggest the possibility that the selection of revertant cells with [3H]TdR results in damage to a site in the host cell genome, so that a succeeding viral genome cannot be accepted or can be accepted there or at another site with a lower probability than at an undamaged primary site. This hypothesis is strengthened by the observation that these [3H]TdR-selected revertants have no HSV-1 DNA detectable (<3% of the HSV-1 genome) by DNA-DNA reassociation kinetics (D. Kingsbury, personal cQmmunication), although immunofluorescence data indicate that some HSV-1-related genetic information is still being expressed. Interestingly, Kraiselburd et al. (11) report a BUdR revertant that has also lost all detectable HSV-1 DNA.
In any event, it is clear from the results presented that [3H]TdR-selected revertants are unlike Ltk-cells with respect to transformation by HSV-1, although they remain fully permissive for HSV-1 replication. This difference suggests that there is at least one cell-specific function required for transformation that is not required for productive infection.
